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B Purpose: Discuss the importance of your
WBS and how to create a good one

m Objective - After this session you should
understand:
— Why a WBS Is important

— The steps in creating a Work Breakdown
Structure (WBS)

— How to use the SPI WBS Checklist tool
— Some of the potential WBS pitfalls
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Fhont 5 Your WBS Is Important to Planning
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m |t provides a framework for the rest of your
project planning
— It helps ensure that all project work is included
In the plan

— It promotes accurate estimation and objective
measurement

B You can apply past experience by comparing
new and old WBSs
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Iterate on these steps The blue boxes contribute to your WBS

Identify deliverables

Identify development

Define management

. » and/or acquisition —> and technical
and dependencies
# strategy approaches
_ U R Develop the work _ Estimate product
*J ek down Struciiily g schedule | size, effort, and cost
(WBS) ’ '
Define the Develop management
> organization and ,| strategies (e.g., Risk,
resources needed g - M&A, Trainingy
and Stakeholders
Write the Software
> Management ........... 'S
Plan/Product Plan*
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Modify the Software
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W |t provides a comprehensive, consistent tool for
collecting and reporting status

— It is the basis for measuring schedule progress
against your plan

— It is the basis for measuring cost progress
against your plan

— It is the basis for reporting status to
management

Remember the “5-P Rule”:
Proper Planning Prevents Poor Performance
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m What is a product?

— Something concrete, such as a document,
hardware, software module, or a process
artifact

— Or a service provided to the project or
customer

m \What iIs a WBS?

— A product-oriented, hierarchical structure that
defines all work required for the hardware,
software, data services, and process activities
to be provided or performed by the project

m What is a WBS Dictionary?
— A definition of the scope of each WBS element
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1. Identify all products and services you are
required to provide

2. Define the elements of work needed for
each product or service

3. Add the work needed to meet management
requirements of NPR 7150.2

4. Finalize the WBS by iterating until it is
complete
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1. Identify What Products Are Required

Organizational
Processes and
Standards

Existing Hardware
and Software

Scope your project

— ldentify all products
— Group like products

— Break into sub-products

Use as many input
references as you Ccan
— Your contract or SOW
— Mission schedules

— Mission cost constraints

— The PAL assets
— Customer input
— Your experience
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Mission coTs
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Schedule and Tools
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The Work Definition Process

rd

Experience and
Lessons Learned

Lessons
Learned

<— Your WBS

Template

Your

Contractual
Documents

L |

Experience

Project Management
* Management

¢ Product Assurance
* Process Assurance

Systems Engineering
* Requirements Analysis
¢ System Design
« Performance Analysis

e SW Requirements Def
e SW Design

» Code/Unit Test
 Integration/Test

Software Development

System

» Test Planning
» Test Conduct
» Test Analysis
* Test Report

Integ & Test

Analysis

Ops & Maintenance
+ SW Change Request

« Network Support
* Help Desk Support
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m |dentify your make/buy strategy
— Make it from scratch
— Modify an existing product
— Buy it

B Select a life cycle model

m |[dentify technical work elements needed for
each product and sub-product
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3. Add Management Activities

m |dentify additional work elements needed to meet
NPR 7150.2 requirements

Planning and monitoring activities

Reporting activities

Acquisition activities

Technical monitoring activities (peer reviews, formal
reviews, etc.)

Risk management activities

Measurement activities

Stakeholder coordination activities

CM and PPQA activities
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Bhont o 4. Finalize Your WBS
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W [terate as you refine schedule and cost estimates
— Factor in identified risks and mitigation strategies

— Group the work elements based on organizational WBS
standards or best practices

— Keep planned work aligned with budgetary allocations

m \WBS activities must result in all required products,
sub-products, and services

m Make your WBS product- and service-oriented, not
organization-oriented

B Document what each WBS element includes in a WBS
dictionary
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m Start with an organizational standard or the WBS Checklist Tool
— Keep all management activities that apply
* Don’t forget acquisition, risk, data management, and measurement activities
— Keep all technical activities that apply
* Remember things like rework and training
— Keep all process activities that apply

* Include activities associated with stakeholder coordination and with
measuring and improving process

— Identify any additional activities that apply and add them to your WBS

WEBS Checklist
Project Systems
‘ Management Engineeri Hardware Software Database
Plannin Sys Def and Desi Hardware Cls Software Cls Database Devel
Mﬁl'litﬂﬂgﬂﬂ and Ri:.ui:e :11“[5 'Eil!lggn Hardware Suh!ﬂ SI.IP SF&WEN sup Data Pmparaﬁon
Control Interface Eng
cM Specialty Eng
QA Envirenment Eng
Stakeholder Coord Post Development Sup
Acquisition
System Test - S - System
: Site Activation Traini .
and Evaluation ng ‘ Operations
" Site Surveys ~ Site Surveys * Operations Preparation
E;: E?,-f;;::lm Site Prep aration Site Fmpaya.tinn Oﬁratin ns .P-l:tlj':"itili

Site Installation Site Installation

Creating a Work Breakdown Structure, January 2008 12




Goddard

Phobr o The WBS Checklist Tool
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B Some organizations have their own WBS
standard or checklist

B Otherwise, a WBS Checklist Tool is available
at http://software.gsfc.nasa.gov/tools.cfm

— WBS Elements that support CMMI process
areas are noted as required

— It provides a comprehensive list of top-level
WBS elements to be considered for your WBS

m Use the appropriate checklist or standard as
your starting point

— Eliminate elements that don’t apply and add or
expand elements as necessary
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What the SPI Checklist Looks Like

3 HARDWARE
3.1 |Hardware Configuration ltem 1 {repeat for gach CI)
U Frte/Eoy AR T 3.1.1| Define HY Develop and document the hardware requirements
1.1 |Project Planning Requirements
1.1.1] Plan the Technical Flan the technical (and engineering) approach 3.1.2 Define HY Preliminary  |Develop a high-level hardware design and conduct a review
Approach Design
1.1.2] Plan the Management  |Plan the management approach, including: 3.1.3| Define H¥Y Detailed Develop the detailed hardware design and conduct a review
Approach Estimate (and re-estimate) project costs Design Required for
Plan (and replan) the project staff 3.1.4| Perform HW Acquire the hardware components and verify that they meet hardware
Plan the monitoring and control approach and activities Acguisition and specifications
Flan the measurement and analysis activities Required Werification
Plan the Data Management approach 3.1.5| Perform H¥ Integration |Integrate the hardware and verify performance of the integrated
Identify initial risks and develop risk strategy and Checkaout hardware system
Create (and maintain) the schedule of work (based on the WBS)
Identify the number of builds planned and the basic build contents 3.2 |Hardware Configuration Item 2
113 Develop and Maintain  Write, review, and maintain the management plan based on the 3.3 |Hardware Configuration ltem 3
thElSHS /R approved template. 3.4 |Hardware Subsystem Support
1.2 |Project Monitoring and Control 3.4.1| Develop HW Develop any hardware diagnostics that are required
1.21| Prepare Measurerment  |Install the metric tools and repositories as needed Diagnostics
Environment 3.4.2| Support Special Support the customer in any special hardware/software testing
1.21] Perfarm Monitoring Wonitar and control the effart through the following activities: HWASW Tests
Activities Collect and store metric data maonthly 3.4.3] Support HW 18T Support the customer in integration and test activities
Cornpare actual data to plan monthly 3.4.4) Suppon Payload 18T Pravide suppart for integration and test of any payload systems
Analyze metric data monthly
Required
Get gtatus from Team \eadg or members weekly equire 2 SOFTWARE
Identify, track, and resolve issues and actions - -
Review the risks and update status at least monthly 4.1 |Software Configuration Item 1 {repeat for_ea(:h ch _
“erify that data management activities are ongoing 4.1.1| Develop SW Develop software requirements; analyze system reguirements to
Track receivables against the schedule Requirernents (SEE identify, expand, and clarify software requirements; document the
1.2.3| Prepare and Report Report status to management and stakehalders; track and resolve NOTE) software requirements in accordance with the project standard; and
issues and actions identified during reparting conduct a Software Reguirerments Review to ensure stakeholder
- agreament
1.3 | Configuration Management = — - 4.1.2 Develop SW Design Develop the high-level software design; conduct a Preliminary Design -
1.3.1] Plan CM Approach Flan the CM approach {you may tailor an organizational approach); . - B Required for
. o : - } (SEE NOTE) Review to ensure stakeholder agreement; develop the detailed design;
write and maintain the CM Plan; select, obtain, and install Ch tools document the desian in accordance with the proiect standard: software or
1.32| Conduct CCBs Assess and manage configured iterns (requirerments, software, ° nesign | . prol ' firrmware
- o conduct a Critical Design Review to ensure stakeholder agreement -
hardware, and documents); disposition and track CRs implementation
i Easgllne tq ldeniifiglesniioneiandinaeclinglitieleoniguiationlitcine Reguired 4.1.3| Implerent Build 1 Develop the software for the build; unit-test the software; integrate the
134 BEGC;QELJI:: E‘:seline Conduct and supnort Gl andits units and perform developer testing on the build; perform independent
- Confiquration Audit PR testing on the Build, including development of test requirements, test
T3E Rzzol?\;r?:}\anpr;céss Addrass audi findings plans, test scenarios, and test procedures; document test results.
£udit Findings 4.1.4] Implement Build 2 Develop Build 2 (same activities as Build 1)
4.1.5] Implement Build 3 Develop Build 3 (same activities as Build 1)
4.2 | Software Configuration ltem 2
4.3 | Software Configuration Iterm 3
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NOTE: Requirements and design can be conducted for all CSCls jointhy,
with only the implementation effort broken into separate WBS elements for each CSCI.
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1 PROJECT MANAGEMENT

1.1 Project Planning

1.2 Project Monitoring and Control
1.3 Configuration Management
1.4 Quality Assurance Support

1.5 Stakeholder Coordination

1.6 Acquisition Management

SYSTEMS ENGINEERING
2.1 System Definition and Design
2.2 Requirements Engineering
2.3 Interface engineering
2.4 Specialty Engineering
2.5 Development and Test Environment Engineering
2.6 Post Development Support

3 HARDWARE

3.1 Hardware Configuration Item 1 (repeat for each ClI)
3.n Hardware Subsystem Support

4 SOFTWARE

4.1 Software Configuration Item 1 (repeat for each CI)
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5 DATABASE
5.1 Database Development
5.2 Data Preparation

6 SYSTEM TEST AND EVALUATION
6.1 Test Preparation
6.2 Test Conduct

7 SITE ACTIVATION
7.1 Perform Site Surveys
7.2 Perform Site Preparation
7.3 Perform Site Installation

8 TRAINING
8.1 Team Training
8.2 Customer/User Training

9 SYSTEM OPERATIONS
9.1 Operations Preparation
9.2 Operations Activities
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1 ACQUISITION PLANNING 4 CONTRACT ADMINISTRATION
1.1 Project Planning 4.1 Review Contractor invoices/Manage Budget
1.1.1 Management Approach 4.2 Reporting of Contract Issues to CO
1.1.2 Acquisition Approach 4.3 Initiate Needed Contract Changes
1.1.3 Write/Update Software Acquisition Management Plan (SAMP) 4.4 Provide Evaluation of Contractor Performance
1.2 Project Monitoring and Control
1.3 Project Configuration Management 5 PRODUCT ACCEPTANCE & CONTROL
1.4 Project Process and Product Quality Assurance 5.1 Review Deliverables for Acceptance
1.5 Report Status 5.2 Perform Configuration Management
.3 Transition Pr tst Maintenan
2 CONTRACT SOLICITION, SELECTION and AWARD - |oretion Products to Opsitaintenance
2.1 Prepare Acquisition Package/Distribute RFP 6 CONTRACT CLOSE-OUT

2.2 Evaluate Proposals and Select Contractor

2.3 Negotiate Contract and Get Signatures 6.1 Monitor Completion of Contract Requirements

6.2 Validate GFE Inventory

6.3 Submit Final Reports
3Ag§)ll}ll;{r§|©gg MONITORING and QUALITY 6.4 Complete Final Performance Assessment Report

3.1 Interpret Technical Requirements

3.2. Evaluate Contractor Progress With Respect to Cost
3.3 Monitor Contractor Skill Mix

3.4 Oversee GFE

3.5 Monitor Contractor Processes

3.6 Manage Documentation

3.7 Status Reporting to Management

3.8 Monitor Risks
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Fhohn & Using the Checklist
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1.6 | Acquisition Management [ | DeC|de Wthh WBS 6|ements

1.6.1| Determine Acquisition  |ldentify all hardware and software that will be procured by the project . .
Needs to the extent possible are app||cab|e to your project

1.6.2| Plan for Acquisitions Establish the plan for any acquisitions identified

1.6.3| Select Suppliers Identify the desired supplier for each item to be procured. Supplier

may be sole source (justification needed) or selected based on

identified criteria.

— If aWBS element is marked

1.6.4| lssue Procurements Create or support the creation of procurernent documents based on
;hseagpopvlniacrzlhr]g processes from the Project or the Procurement Office, ( Requ.inlall:i for as req ul red ’ yo u M UST S h ow
1.6.5| Monitor Contractor Monitor contractor process implementation (through reviews, \ acquisitions th e Wor k somew h erein yo ur
Process and Products  meetings, etc.; monitor contractor status; monitor contractor product
quality) WB S
1.6.6| Accept Products Receive product; verify it is the correct item in the proper quantity, and

in good condition; install and test the itern in the appropriate
enviranment.

167 Sngdoinﬁﬂpr.otcu.remem Ags.ess and process any additional procurement needs, quarterly at a -_ Keep al I WB S el em ents th at
eeds Monitoring minimum, apply tO your prOJeCt

2 SYSTEMS ENGINEERING
2.1 |System Definition and Design

211 gsf]ilzgts[)ﬁ?:i?m Develop (or support) the overall system concept _ Dro p a” WB S el em entS th at
2.1.2| Performn Trade Studies  |Perform trade studies, feasibility studies, etc. d 0 n ’t ap p Iy to yo u r p rOJ eCt
and Engineering
Analyses

2.1.3| Perform Make/Buy and |Based on system concept and design, perfarm make/buy studies; for

COTS/GOTS decisions [components that are not "make”, conduct COTS/GOTS analysis and . CO m b I n e O r eX p an d yo u r

make recommendations

214 gz;ilnui;;r:'-\rchitecture Develop (or support) the overall systern architecture / WB S el em en tS aS
2.1.5| Develop System Design |Develop (or suppart) the overall system design |
2 2 [Requirements Engineering N appl’Opl’Ia'[e for your pI’Oj ect
221| Define and Analyze Analyze, define, and document the system reguirements; allocate — Ad] u St th e WB S d I Ct' on ary to
Requirements them to systerm components; create and maintain a bi-directional .
requirements traceability matrix. Reguired S h ow Ccom bl n ed el emen ts
2.22| Perform Requirements  |Implerment requirernent change control \ ..
Management N — Add additional levels to

2.3 |Interface Engineering

show expansions
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B \WBS elements can be ordered differently
— Management is normally first

— Ordering of hardware, software, etc., can vary
(elements are normally ordered by life cycle)

m \WBS elements can be given different names

— For example, “Development and Test
Environment Engineering” could be called
“*Software Environment”
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E.‘i’;rt":?? There Are Multiple Ways to Organize a WBS
enter |
B For example, either of the following is a
valid WBS
Requirements and Design
shown separately for each CSCI Requirements and Design
41 |Software Configuration ltermn 1 shown once for all CSCls
—TT.1| Develop SV Requirement
C 412 DEZZEE oW nggfmens _> <74-'1—_ Develop SW Reﬂyiremﬁtﬁ\>
413 Implement Build 1 a2 Develop SW Desian
414 Implement Build 2 43 |Develop Software

275 Tmplement Build 3 4.3.1|zoftware Cnnﬁggrat|nn ltern 1
: _ 4311 Implement Build 1
4.2 |Software Configuration Item 2 4312 Implement Build 2

—T_ Develop SW Reqguirements — :

D 43.1.3] Implement Build 3

4.3.2|Software Configuration ltem 2
4321 Implement Build 1
4322 Implement Build 2
4323 Implement Build 3

<\4£ Develop SWEESign I
423 Implement Build 1
424 Implerment Build 2
425 Implement Build 3

423 |Software Configuration ltem 2

L 4.3.3|5oft Caonfiguration ltem 3
—T.7, Develap SWW Requirements e |ggra il
< 132 Develop SW Dosign D 4331 Implerment Build 1
— " 4332 Implement Build 2

433 Implerment Build 1
434 Implerment Build 2
435 Implement Build 3

4.3.3.3| Implement Build 3
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Fhont o Keeping Your Own Checklist
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m Maintain your own checklist of lower-level
WBS elements you might need

— If you encounter work not planned on a
project, add it to your list so you don’t forget
next time

— A few of the things often forgotten ...
Interface and coordination activities

Development of analysis software data (e.g.,
modeling and performance analysis)

Development of test data

Correction of discrepancy reports made on
previous builds (build maintenance)

Team training
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Flght Using the WBS
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m Once ALL work the project will have to do Is
reflected in the WBS

— Use the WBS to support cost and effort
estimation

e Estimate at each lowest-level WBS element and
roll the estimate up

— Use the WBS to schedule the work

e Select the level of detail desired in the schedule
and use WBS elements to that level as the
schedule basis

— Use the WBS to monitor and report on the
work

 Monitor and report status on the WBS elements
In the schedule

Creating a Work Breakdown Structure, January 2008 21



Goddard

Fhohn & Keeping Records

Center |

GSFC

Products of the WBS creation process that
should be kept in the project data stores:

m Artifacts from the WBS creation process,
such as meeting minutes with rationale for
decisions made

— Make/buy decisions
— Life cycle decisions
— Approach decisions

B Interim versions of the WBS from iterations of
the WBS creation process

m All elements included in the final project WBS
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Phobr o Watch Out for the WBS Pitfalls

Center |

m Not including all necessary work, such as

— Training in unique project technology or
processes

— Development rework during testing

— Maintenance of early builds as next build is
developed

— Work associated with collection and analysis
of measurement data

— Work associated with data management
— Work associated with stakeholder coordination

m Not defining WBS elements to a low-enough
level

m Not grouping WBS elements properly
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m Use ayour checklist as a starting point

m |dentify all products and services to be
provided

m Make sure your WBS defines ALL work
needed to provide the products and services

— Don’t forget the work associated with tracking
and mitigation of project risks

— Don’t forget measurement and stakeholder
coordination activities

— Use past history and lessons learned to
Identify work missed in the past

m Document your plan and iterate until all areas
are covered
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Questions?
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